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PRIORITY APPLICATION 

This application claims priority under 35 U.S.C. §1 19(e) from U.S. Provisional 
Patent Application Serial No. 60/173,615 filed December 29, 1999. 



FIELD OF THE INVENTION 

The present invention generally relates to films, imaging, and scanning and, more 
1 5 particularly, relates to systems and methods to automate determination of whether a film 

being scanned is a positive or negative and adjusting scanner settings accordingly. 

BACKGROUND OF THE INVENTION 

Conventional color photographic film scanners generally require the user to 
20 manually set the scanner for positive or negative films. Typically, the scanners include 

a switch or button that must be pressed to set the mode of the scanner for the appropriate 
film type, either positive or negative. If the positive or negative film type is not correctly 
set by the user, the scanner will not suitably read the film being scanned. Although 
conventional photographic films vary somewhat in makeup among manufacturers, all 
25 color photographic films have certain common characteristics. For example, the colors 

in photos from such films are generally composed of the three basic colors red, green, and 
blue. These three colors, in various combinations, create the full spectrum of colors for 
photographs developed from the film. 

An ever continuing trend in photograph processing, including digital film 
30 development, is the furthering of automation of the process. The more automated the 
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process, the easier the process is to use, there is reduction in chances of error (because 
of decreased human involvement and otherwise), and there is generally an overall 
improvement in efficiency. It is an advantage, therefore, to provide further automation 
of digital film processing activities. 
5 In particular, it would be a significant improvement and advantage in the art and 

technology to provide automated systems and methods for distinguishing between 
positive and negative films when scanning the films. 
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SUMMARY OF THE INVENTION 

An embodiment of the invention is a method for scanning a photographic film 
using a scanner. The method includes performing a pre-scan of the film, sampling the 
5 film to detect a characteristic indicative of a positive or negative and then comparing the 

characteristic to a standard to determine if the film a positive or negative. 

Another embodiment of the invention is a method for scanning a photographic 
film using a scanner. The method includes performing a pre-scan of the film, sampling 
a color density of at least one location of the film, comparing the color density to a 
10 standard range indicating an orange bias for the at least one location, and setting the 

scanner to treat the film as a negative if the color density is within the standard range and 
"~ to otherwise treat the film as a positive. 

Another embodiment of the invention is a method of scanning a photographic 
?2 film using a scanner. The method includes the step of determining, automatedly (i.e., that 

-15 is, the determination is made in an automatic manner), whether the film is a positive or 

a negative. In other aspects, the method also includes controlling the scanner to properly 
scan the film based on the determination of the positive or negative. 

Yet another embodiment of the invention is a system for distinguishing between 
positive film and negative film. The films exhibit a red, a green, and a blue illumination 
20 characteristic. The system includes a scanner, having a sensor device. The sensor device 

detects the red, the green, and the blue. The system also includes an analog output from 
the sensor device indicative of the red, the green, and the blue, an analog-to-digital 
converter, connected to the sensor device, for receiving the analog output, a digital output 
from the analog-to-digital converter, connected to the analog-to-digital converter, a 
25 microprocessor system, including a microprocessor and a memory, connected to the 

digital output, a logic module, connected to the microprocessor system, wherein the logic 
module determines relative densities of the red, the green, and the blue, and a control 
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connection, connected to the microprocessor system and the scanner, reactive to relative 
densities determination by the logic module in order to control the scanner. 

Another embodiment of the invention is a scanner system for digitizing a film. 
The scanner system includes a sensor system operable to detect a characteristic of the 
5 film and control system operable to set control functions in response to the characteristic. 

Yet another embodiment of the invention is a method for digitizing a film. The 
method includes detecting, automatedly, a characteristic of the film, scanning the film, 
and adjusting, automatedly, the step of scanning based on the characteristic. 

Another embodiment of the invention is a system for digitizing a film having a 
10 characteristic. The system includes an automated detector of the characteristic and a 

controller, connected and responsive to the automated detector. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a system for distinguishing between positive and negative films in a 
scanning device, according to embodiments of the present invention; 

Fig. 2 is a digitized 800x600 pixel image, according to embodiments of the 
present invention; 

Fig. 3 is a method of distinguishing between positive and negative films, 
employable in conjunction with a scanning device, according to embodiments of the 
present invention; and 

Fig. 4 is a method of incorporating the method of Fig. 3 in a conventional scanner 
and microprocessor network, according to embodiments of the present invention. 
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DETAILED DESCRIPTION 

Photographic film scanners must be set to properly view (or read) films as either 
positive or negative film. Manual set of the film scanner to treat film as the applicable 
positive or negative type is necessary in order for the scanner to properly function. The 
embodiments described herein further automate the film scanning process and provide 
accuracy and efficiency to the process. In particular, the embodiments provide systems 
and methods for measuring a characteristic of a film, which characteristic is indicative 
of whether the film type is positive or negative. From the measurement, the systems and 
methods here described automatedly adjust the film scanner settings to treat the film as 
the correct positive or negative type for the scanning operation. 

Various characteristics of photographic films can allow distinguishing between 
positive and negative film types. One such characteristic, although not the only one, is 
that negative films tend to have an orange bias. That is, there is high density of what 
appears to be orange color hues as light passes through the film. The orange color 
appearance is a result of the particular densities of the red, blue, and green colors from 
the film. Positive films, on the other hand, have smaller contrast radiance, or more white, 
as light is passed through the films. A particular manufacturer's film can be measured 
to determine relative levels of a characteristic indicative of positive or negative, for 
example, the greater extent of orange bias in negative versus positive films. The 
measurements can then be used to assess whether any particular film is a positive or 
negative, based on the characteristic (e.g., orange bias) exhibited by the film. 

Conventionally, the assessment of the indicative characteristic, for example, the 
extent of orange bias or some other characteristic, in a particular film to determine 
whether the film is a positive or negative has been performed by human subjective 
viewing. Based on the human determination, the human has manually set the scanner 
controls for the apparent film type of positive or negative. The present embodiments 



6 



ASF99289-PA-US 



PATENT APPLICATION 



automate the determination. 

Referring to Fig. 1 , a system 1 02 for distinguishing between positive and negative 
photographic films includes a film scanner 104. The film scanner 104 includes a light 
source 106, one or more lenses 108, 110, and a sensor system 1 14, which may be, for 
example, a charge coupled device (CCD), CMOS imager, or other photo sensitive device. 
The lenses 108, 110, are generally disposed between the light source 106 and the sensor 
system 1 1 4, on either side of a film 1 1 2. Although a single lens 1 08 and a single lens 1 1 0 
are shown disposed on either side of the film 1 1 2 in Fig. 1 , it is to be understood that the 
lenses 108, 1 10 are intended only as exemplary and additional, other, and different lens 
arrangements are all possible in the scanner 104. 

The film 112 is a conventional color photography film, such as those 
manufactured by Kodak, Fuji, and others. The composition of the film 112 and its 
characteristics will vary according to the particular manufacturer. In conjunction with 
the present description, it is to be understood that positive films exhibit certain different 
characteristics than negative films, notwithstanding the particular film manufacturer 
source. For example, one such characteristic is orange bias of the film. Negative films 
exhibit greater orange bias than positive films. The range of orange bias in positive and 
negative films in every event will be dictated by the particular film characteristics, and 
it is necessary that the characteristics of the particular film in any instance, by virtue of 
knowing the manufacturer and the manufacturer's practices, is important for operation 
of the system 1 02. 

In Fig. 1, the film 112 is shown on edge, as if the film is located horizontally 
extending into the Figure and between the lenses 108, 110. As is conventional in the 
scanner 104, the light source 106 delivers light through the lens 108, the film 1 12, and 
the lens 1 1 0, to impinge upon the sensor system 114. At each sensor of the sensor system 
1 14, the intensity of illumination which passes through the lenses 108, 1 10 and the film 
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1 1 2 is measured. 

The sensor system 1 14 generally detects the three different hues - red, green and 
blue. The data from the sensor system 1 14 is separately streamed for the red, green and 
blue sensors of the sensor system 1 14 over the connections 1 1 6a, 1 16b, and 1 1 6c. The 
connections 1 1 6a-c respectively correspond to the red, green, and blue detections. The 
signals from the sensor system 1 1 4 over the connections 1 1 6a-c are each delivered to an 
analog to digital converter 1 1 8a-c. As those skilled in the art will know and appreciate, 
the analog to digital converters 1 18a-c can be separate, distinct elements, one for each 
hue and connection 1 16a-l 16c; or, alternatively, a single or other plurality of analog to 
digital converter elements can be employed to perform the same function of converting 
the signals from the sensor system 1 14 corresponding to each of the separate hues into 
separate sets of digital information. 

The outputs of the analog to digital converters 1 18A-C are separately delivered 
to a microprocessor system 120. The microprocessor system 120 is, for example, a 
conventional personal computer, such as an Intel Pentium-based personal computer. The 
microprocessor system 120 includes a microprocessor 122 and a memory 124. The 
system 120 must be capable of storing fairly large amounts of digital information 
corresponding to scanning results and performing rather speedy manipulations of such 
information. 

Associated with the microprocessor system 120 is a physical interface 126 to a 
TWAIN driver 128. The physical interface 126 can be circuitry of the microprocessor 
system 120 if the TWAIN driver 128 resides in the microprocessor system 120, or can 
be circuitry connecting to another source, such as the scanner 104, where the TWAIN 
driver 128 could alternatively reside. The physical interface 126 could, moreover, 
connect to any other separate peripheral or device within the microprocessor system 120, 
with the same result of connecting the TWAIN driver 128. 
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The TWAIN driver 128 is a scanner software interface, which provides a 
standardized interface widely adopted by the scanner industry. Although the TWAIN 
standard may vary from time-to-time, it is inconsequential for the purposes herein except 
that certain embodiments can, as part of or as an addition to the TWAIN driver 128, 
include appropriate logical mechanisms 1 36 (as hereinafter further discussed) for analysis 
to distinguish between positive and negative films. Alternatively, similar logical 
mechanisms 135 can be maintained in the memory 124 or as firmware 134 in the 
microprocessor system 120. Of course, the location of the logical mechanism 135 or 136 
can be in other portions of the system 102 or even in or related to external devices (not 
shown) to the system 102, provided the mechanism 135, 136 provides the logical 
functions necessary to determine orange bias levels in films, and thus, distinguish 
between positive and negative films (as such determinations are later described more 
fully herein). 

The TWAIN driver 1 28, in addition to being connected to the physical interface 
126, is connected to the user interface 130, and possibly also certain applications 132, 
such as application software. The user interface 130 can be a software graphical user 
interface (GUI) or any other conventional interface allowing a user to receive and input 
data and control signals. The application 132 can likewise be a wide variety of 
applications, providing a variety of functions, for example, the application 1 32 can be 
software that allows image editing functions, such as PhotoShop™ or other common 
software. 

A control connection 138 connects the microprocessor system 120 to the scanner 
104. The control connection 138 delivers control signals generated by the 
microprocessor system 120 to the scanner 104. In response to a determination by the 
logical mechanism 135, 136 that the film 1 12 in the scanner 104 is either positive or 
negative, the microprocessor system 120 signals over the control connection 1 38 to the 
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scanner 1 04. The signal over the control connection 1 38 causes a scanner 1 04 to treat the 
film 1 1 2 either as positive or negative, in accordance with the determination made by the 
system 1 02. Settings of the scanner 1 04 are initialized accordingly, to perform scanning 
functions as appropriate for the particular film type of positive or negative. In this 
manner, the scanner 1 04 correctly scans the film 1 1 2 as positive or negative, whichever 
the film 1 1 2 is in fact. The scanner 1 04 can also include a button toggle (not shown), for 
example, the conventional button for manually setting the scanner, to override the 
automatic setting. This is one method and system for determining a characteristic 
indicative of a positive or negative film. 

Referring to Fig. 2, an exemplary pixel image 200 includes a plurality of pixels 
202. The image 200 is, for example, an 800 x 600 pixel image. In the image 200, there 
are 800 columns of the pixels 202 and, in each column, there are 600 individual ones of 
the pixels 202. Each of the pixels 202 is illuminated (or not) in combinations of the 
primary hues of red, green or blue. The image 200 is exemplary of the result at the 
microprocessor system 1 20, by virtue of the TWAIN driver 1 28, of scanning the film 1 1 2 
by the scanner 104. The signals 1 16a-c from the sensor system 1 14 of the scanner 104, 
on conversion to digital signals at the analog to digital converters 1 18a-c, are the array 
of digital data that yields the pixels 202 of the image 200. 

Within the image 200, there are regions of the image 200 which have an orange 

tint bias (not shown in detail). The orange tint bias, in an 8-bit digital system 102, has 

a make up of approximately the following relative densities: 

Red > than approximately 150; 
Green > than approximately 75; and 
Blue < than approximately 50; 

where there are 0-255 counts on each color (i.e., a 256 bit scale). The foregoing values 

are intended as illustrative only, for an 8-bit system, and will vary for other systems and 

may also even vary in any particular 8-bit system. Orange bias of the portions of the 
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image 200 will have a strong-high red density, a medium-high grain density, and low blue 
density. By detecting portions of the image 200 having red, green, and blue densities 
within the ranges yielding the orange bias, the orange bias of the film 1 12 is measured. 
As previously mentioned, if the orange bias is high (i.e, a large portion of the film 112 
exhibits orange bias), then the film 1 12 is a negative, and if the orange bias is low (i.e., 
the film 112 does not exhibit significant orange bias), then the film 112 is positive. 
Where substantial portions of the film 112 would yield the image 200 with significant 
orange bias (according to the film manufacturer' s particular film characteristics), then the 
film 1 12 is a negative and the scanner 1 04 can be automatedly set accordingly via control 
signals over the control connection 138. Otherwise, the film 1 12 is a positive and the 
scanner 104 can alternatively be automatedly set accordingly, also by control signals 
passed over the control connection 138. 

Referring to Fig. 3, a method 300 for distinguishing a positive or negative film, 
for example, utilizing the system 102, is initiated by placing the film 1 12 in the scanner 
104. Once the film 112 is in the scanner 104, a prescan step 302 is performed. In the 
prescan step 302, a somewhat lower resolution, speedy scan is performed by the scanner 
104. From this prescan step 302, all or portions of the film 1 12, sufficient for a positive 
or negative characteristic determination (e.g., determination of extent of orange bias), 
provide information as the signals 1 16a-c indicating certain features of the film 1 12, for 
example purposes herein, the red, green, and blue content of the film 112. 

In a step 304, either all or various locations of the film 112 are sampled in 
portions. The sampled portions from the step 304 are measured for red, green and blue 
densities. When the red, green, and blue densities indicate a significant orange bias (for 
example, according to the relative density ranges listed above), the determination can be 
made that the film is a negative. In the event of no significant orange bias, the 
determination can be made that the film is a positive. 
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In a next step 306, the various locations sampled in the step 304 are averaged for 
the entire film 112. The averaging in the step 306 can be performed in a variety of 
manners, for example, linear average, weighted average, or some other statistical method. 
In any event, the particular step 306 of averaging is accomplished in a manner that gives 
a ready determination of the significance of orange bias in the film 1 12. 

In a step 308, a logic determination is made by the microprocessor system 120 to 
determine whether the measures of red, green, and blue for the average of the locations 
is within a (min, max) range. The (min, max) range will typically be as previously 
described for the red, green, and blue, however, because films vary according to 
manufacturer, the particular (min, max) ranges to determine orange bias will be best left 
to individual determination for specific scanners and films. In any event, the logic 
determination in the step 308 tests the actual readings of the scanner 104, as converted 
to digital format by the converters 1 18a-c and delivered to the microprocessor system 
120, for the determination of orange bias. 

In a step 310, the microprocessor system 120, based on the logic determination 
step 308 and the result of whether or not significant orange bias is present in the film 1 1 2, 
controls the scanner 104. Control signals are delivered to the scanner 104 from the 
microprocessor system 120 over the control connection 138. The control signals 
necessary to trigger the scanner 104 to treat the film 1 12 as positive or negative will be 
dependent upon the scanner protocols of the particular scanner 104. The scanner 
protocols may vary according to scanner manufacturer, however, the protocols will, in 
every event, provide for the scanning of either negatives or positives. The control signals 
should trigger the scanner 104 to implement appropriate settings of the scanner 104 in 
order that the scan of the film 1 1 2 will be appropriate according to the positive or 
negative type of the film 1 12. 

The scanner 1 04, in a step 3 1 2, performs a full scan of the film 1 1 2, with settings 
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of the scanner set for the appropriate positive or negative type of the film 112. This full 
scan step 312 performed by the scanner 104 is dictated by the particular operational 
characteristics implemented in the scanner 1 04 by the scanner manufacturer. By utilizing 
a prescan step 302, then logically determining the orange bias density of the film 1 12 in 
the steps 304, 306, 308, and controlling the scanner 1 04 in the step 3 1 0, all prior to the 
full scan 312, the full scan 312 is precisely accomplished treating the film 1 12 as its 
appropriate type of either positive or negative. 

Referring to Fig. 4, a further detailed illustration of the possible mechanisms for 
performing the steps 304, 306, 308 and 310 of Fig. 3 is illustrated in detail. The sensor 
system 1 14, upon detecting at its various sensors of the sensor system 114 the light 
throughput through the film 1 12 at its various regions, outputs in a step 402 certain 
analog electrical signals indicative of the measured characteristic of the film 112, such 
as red, green, and blue density measurements. The analog signals from the sensor system 
114 are converted in a step 404 to digital electrical signals representative of the red, 
green, and blue analog signals. The digital signals from the step 404 are thereafter 
logically analyzed, such asbythe sampling 304, averaging 306, and logical determination 
308 of Fig. 3. The sampling 304, averaging 306, and logic determination 308 can be 
performed by a variety of devices, elements, or features, including, for example, 
hardware, software, the microprocessor system 120, peripheral devices (not shown), 
combinations of the foregoing, and others. Several possibilities include that the TWAIN 
driver 128 can implement a TWAIN version 408A of the steps 304, 306, 308. 
Alternatively, the firmware 134 of the microprocessor system 120 can implement a 
firmware version 408c of the steps 304, 306, 308. Of course, there are other possibilities 
(as previously mentioned and as otherwise will be known to those skilled in the art) to 
perform the steps 304, 306 and 308, and all these other possibilities are exemplified in 
Fig. 4 by the other version 408b. In every event, regardless of the particular device or 
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process implementing the method 300, the method 300, in conjunction with the system 
1 02 or some other system, measures a density of orange bias and from that measurement 
determines the film characteristic of positive or negative. From that determination of the 
film characteristic, the scanner is controlled to properly read the film as a positive or 
negative. 

Numerous alternatives are possible in accordance with the foregoing concepts. 
Although much of the foregoing describes the characteristic of orange bias as an indicator 
of negative versus positive film, other characteristics of film can be measured and 
relatively compared in order to distinguish between positive and negative films. Films 
could even include an identification tag that describes the type of the film or indicates the 
appropriate development process for the film. Furthermore, although the prescan by the 
scanner can be employed to make the characteristic measurement, the measurement can 
alternatively or additionally be made at other times in the scanning procedure or at other 
steps of the film development process. Moreover, the control signals to the scanner that 
are indicative of the type of film and that control the scanner settings can be from some 
other source than a microprocessor system, for example, the scanner itself can include 
the software or hardware logic necessary to make the evaluation of the measured 
characteristic and control the scanner or the logic can be supplied from other equipment 
or sources. 

One particular alternative embodiment is that of a kiosk photograph development 
system. Such kiosk would include substantially the same elements of the embodiments 
described above, however, the form of those elements and the way in which those 
elements are performed can be varied with the same result overall. For example, 
application specific equipment, software, hardware, logic, circuitry, and other aspects can 
be employed in the kiosk or in some other setting. In a general public consumer oriented 
environment, such as the kiosk, automation that distinguishes film type, as well as 
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possibly other aspects of the film that are critical to the development process. 

In the foregoing specification, certain specific embodiments have been described. 
Those of ordinary skill in the art will appreciate that various modifications and changes 
can be made without departing from the scope of the present invention as set forth in the 
claims below. Accordingly, the specification and figures are to be regarded in an 
illustrative rather than a restrictive sense, and all such modifications are intended to be 
included within the scope of the present invention. 

Benefits, other advantages, and solutions to problems have been described above 
with regard to specific embodiments. However, the benefits, advantages, solutions to 
problems and any element(s) that may cause any benefit, advantage, or solution to occur 
or become more pronounced are not to be construed as a critical, required, or essential 
feature or element of any or all the claims. As used herein, the terms "comprises," 
"comprising," or any other variation thereof, are intended to cover a non-exclusive 
inclusion, such that a process, method, article, or apparatus that comprises a list of 
elements does not include only those elements but may include other elements not 
expressly listed or inherent to such process, method, article, or apparatus. 
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